Warthogs, Phacochoerus africanus, are an unusual ungulate. They are facultative cooperative breeders where females within the same population display both solitary and cooperative reproductive strategies. Warthogs require burrows for sleeping and rearing their young, yet they are unable to dig their own burrows and rely on aardvark excavations. Studies of warthogs have failed to show any reproductive benefits to females participating in communal care and suggest a reproductive cost to cooperation. The ecological constraints hypothesis proposes that environmental factors limit an individual's ability to successfully disperse and reproduce. In this study we investigated whether limitations in burrow sites can explain cooperative breeding in this species. We checked over 500 burrows for signs of use systematically for 1 year to determine whether burrows were a limiting resource and to investigate burrow use preferences. Our methodology allowed us to determine whether burrows were used by adults with young or by adults without young. We found that burrow availability did not appear to pose an ecological constraint on independent living, as the percentage of burrows used remained relatively low throughout the year. Additionally, the number of burrows in a warthog clan area did not influence the percentage of females breeding cooperatively. Predator avoidance appeared to be the main factor influencing individual burrow selection by warthogs and communal nesting may best be explained as a form of antipredator behaviour. Ó 2008 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Cooperative breeding occurs when members of a social group assist with the rearing of offspring that are not genetically their own (Emlen 1991). Such assistance includes systems in which nonreproductive individuals assist in the rearing of others' young, or when reproductive individuals share in offspring care with other reproductive members of their social group (Solomon & French 1997) . Studies on cooperative breeding have highlighted some of the selective pressures leading individuals to delay dispersal from their natal range and assist in the rearing of others' offspring, while often delaying their own reproduction (reviewed by Cockburn 1998). For example, cooperative breeding is often seen when dispersal opportunities are ecologically constrained, such as when habitat is saturated, when there are few mating opportunities, or when there is a low probability of successful dispersal (Emlen 1994 (Emlen , 1982 .
While ecological constraints has been a useful framework for understanding delayed dispersal in birds, its applicability to mammals has been questioned (Russell 2004). However, many cooperatively breeding mammals use specialized burrows for living or rearing their young (e.g. rodents: Hayes 2000; mongooses: Rood 1986; canids: Moehlman & Hofer 1997). In these species, dispersal may be constrained by the energetic costs of excavating or maintaining burrows (Lovegrove 1989; Jarvis et al. 1994) or by the predation risks associated with attempting to locate, construct or modify burrows (Ebensperger & Bozinovic 2000) . Thus, individuals may share burrow or denning sites because a species' reliance on these structures makes dispersal costs prohibitive. Alternatively, individuals may share burrow sites because they gain direct or indirect benefits by forming groups with conspecifics. These benefits can include decreased thermoregulatory costs, acquisition of resources and skills and group predator defence (reviewed in Hayes 2000).
Although group living is common in many ungulate species, cooperative offspring care is rare (Russell 2004) . Warthogs are unique among the ungulates. They are facultative cooperative breeders, displaying both solitary and cooperative-breeding strategies within a population in roughly equal proportions (Cumming 1975; Somers et al. 1995) . They are also unusual for an ungulate in that they sleep in burrows each night, and use burrows for protection against predators, for thermoregulation and for giving birth (Estes 1991). Additionally, whereas in most species one sex will disperse, philopatry is common in male and female warthogs, although females are predominately the helping sex (Cumming 1975; Somers et al. 1994; Muwanika et al. 2006) . Cooperative breeding in this species includes single breeding females with
